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Abstract	
Maritime	communication	systems	with	 terrestrial	 connectivity	make	 the	 limitations	of	
the	transmitter	from	the	harbor	to	ships	that	are	out	of	reach.	Relative	to	the	maritime	
mesh	network	is	one	effort	that	could	be	used	in	addressing	the	issue.	In	designing	the	
maritime	mesh	networks,	there	are	several	steps	that	need	to	be	done	is	to	analyze	the	
signal	propagation	characteristics	above	sea	level	in	advance	to	determine	the	exponent	
n	 factor	 to	 determine	 the	 signal‐transmission	 losses	 in	 the	 region.	 Based	 on	 the	
parameters	of	wave	height	in	the	territorial	waters	of	Tanjung	Perak	Harbor	at	Surabaya	
obtained	 value	n	 exponnet	 valuable	 2.5494‐	 3.3365	 and	 transmitter	 coverage	 area	 of	
4,65	 Km.	 The	 value	 of	 coverage	 referenced	 in	 the	 design	 of	maritime	mesh	 network.	
Where	the	predetermined	scenario	then	the	nodes	will	be	interconnected	if	the	node	is	
at	the	coverage	area.	But	for	nodes	that	are	not	connected	to	the	other	node	because	it	is	
not	 included	 in	 the	 coverage,	 then	 used	 the	 Djikstra	 algorithm	 glittering	 of	 mesh	
network	connectivity	with	the	nearby	track	consideration.	
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1. Introduction	
As	a	maritime	country	where	most	of	the	territories	consist	of	seas,	Indonesia	
is	related	with	the	use	of	the	seas	as	media	of	sea	transportation	and	the	usage	
and	the	management	of	sea	potential.	Therefore,	Indonesian	government	realizes	
that	 the	 management	 of	 Indonesian	 seas	 is	 important,	 and	 one	 is	 issued	 at	
Rakornas	 Kominfo	 at	 Novermber	 20th	 2014	 by	 Dirjen	 SDPPI	 that	 is	 about	 the	
infrastructure	of	maritime	radio	communication	which	 is	not	adequate	enough.	
[1].	Wireless	technologies	are	widely	used	for	terrestrial	land	systems	providing	
speeds	close	to	1	Gbit/s	in	4G	cellular	networks	with	users	enabled	with	access	
in	 the	order	of	 tens	or	even	several	hundred	Mbit/s.	However,	 in	 the	maritime	
environment,	 transmission	 speed	 is	 still	 in	 the	order	of	 several	 tens	or	 several	
hundreds	kbit/s	[2].	
Due	to	the	location	of	the	ship	at	sea,	this	time	using	a	cellular	system	or	a	
wireless	point‐to‐point,	where	the	vessel	will	be	profitable	only	in	certain	areas,	
such	as	a	busy	port,	because	base	stations	typically	provide	sufficient	coverage	
with	 a	 single	 hop	 transmission.	 At	 this	 time	 it	 is	 difficult	 to	 provide	
communications	to	ship	outside	of	cellular	coverage.	Mesh	network	technology	
can	be	used	to	overcome	the	nodes	that	are	outside	cellular	coverage.	
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In	 connection	with	 this,	 then	 not	 only	 the	 ports	 that	 need	 to	 be	 designed	
with	 sufficient	 system,	 but	 on	 each	 vessel	 must	 be	 equipped	 with	 adequate	
infrastructure	and	systems	that	each	ship	can	get	in	touch	with	a	good	and	fast	
though	outside	the	coverage	area	of	the	port.	
At	the	end	of	this	project	will	be	devoted	to	building	network	system	among	
vessels	 that	 have	 large	 bandwidth	 that	 can	 support	 the	 implementation	 of	
communication	technology	quickly	and	efficiently.	A	network	is	a	mesh	network	
designed	using	the	IEEE	802.11	technology.	With	built	infrstuktur	is	expected	to	
facilitate	 mobile	 Internet	 users	 on	 the	 ship	 to	 communicate	 in	 the	 waters	
territorial.	
	
2. Ease	of	use	
2.1. Channel	Model	Of	Maritime	Path	Loss		
Radio	wave	propagation	which	 consider	 sea	 surface	 factor	 is	 an	 important	
thing	 for	 receiver.	 At	 radio	 wave	 propagation	 on	 sea	 surface	 can	 be	 found	 a	
consideration	about	sea	level	factor.	The	height	of	sea	wave	is	different	based	on	
its	geographic	condition.	
The	path	loss	in	the	maritime	environment	increases	with	the	sea	state,	and	it	
increases	rapidly	 in	 sea	state	5	and	above.	According	 to	Timmins	et	al.	 [5],	 the	
path	 loss	 in	 the	 maritime	 communication	 channel	 during	 shadowing	 is	 as	
follows:	
ܲܮሺ݄, ݂ሻ ൌ ݈ܲሺ݀଴ሻ ൅ 10	ݔ	ሾሺ0.498	݈݋ ଵ݃଴ሺ݂ሻ ൅ 0,793ሻ	ݔ	݄ ൅ 2ሿݔ	݈݋݃ଵ଴ሺ ௗௗబሻ ௙ܺ 		 (1)	 where	f	is	the	frequency	in	GHz,	the	observable	sea	height	is	h	in	meters,	d	
is	 the	 physical	 distance	 between	 the	 transmitter	 and	 receiver	 in	 meters	 and	
PL(do)	 is	the	path	 loss	simulated	at	1	m	and	the	random	variable,	Xf,	with	zero	
mean	and	standard	deviation,	ߪf	,	which	is	also	represented	as	a	function	of	wave	
height:	
ߪ௙ ൌ ሾ0.157݂ ൅ 0.405ሿݔ	݄	 	 	 	 	 	 	 												(2)	
	
2.2. Maritime	Broadband	Wireless	Mesh	Network	
Based	on	the	report	of	ITU‐R	M	2202	maritime	mesh	network	design	is	looks	
like	the	figure	1.	
	
Figure	1		Maritime	Mesh	Network	design	ITUR‐M	2202	
In	 the	 report,	 described	 the	 results	 of	 experiments	 and	 measurements	 of	
maritime	communication	system	with	scenario	of	shore‐to‐ship	which	is	done	in	
Singapore	and	scenarios	ship‐to‐ship	conducted	in	Norway.	Report	of	the	results	
of	ITU‐R	M	2202	it	was	concluded	that	An	ideal	broadband	access	for	maritime	
communication	based	on	mesh	networks	might	need	spectrum	bandwidth	in	the	
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order	of	tens	of	MHz.	Operational	frequency	bands	for	broadband	maritime	mesh	
networks	may	be	designed	 to	operate	 in	 frequency	bands	such	as	VHF,	UHF	or	
SHF.	 However,	 it	 may	 be	 difficult	 to	 find	 sufficiently	 wide	 and	 dedicated	
spectrum	 at	 frequencies	 lower	 than	 1	 GHz,	 which	 is	 more	 ideal	 for	 maritime	
application.	 However,	 a	 maritime	 mesh	 system	 might	 not	 require	 a	 single	
dedicated	harmonized	band	to	ensure	operation,	if	the	mesh	system	is	frequency	
agile.	 This	 could	 be	 achieved	 through	 multi‐band	 operation,	 software	 defined	
radio	or	cognitive	radio	technologies.	Geo‐location	information	provided	by	GPS	
could	also	be	used	with	the	mesh	radio	for	selection	of	suitable	radio	frequencies	
within	 a	 region	or	 an	area.	Although	 this	 document	describes	 the	 tests	 carried	
out	 at	 2.3	 GHz	 and	 5.8	 GHz,	 identification	 of	 suitable	 bands	 for	 the	 maritime	
mesh	system	requires	further	study	[2]	
	
3. Metodelogy	
Characteristic	of	signal	propagation	over	the	sea	was	different	than	terrestrial.	
On	the	sea	area	one	of	 the	signals	reflected	on	the	water,	where	the	water	was	
moving	and	has	a	changeable	height.	It	can	be	affect	the	rate	of	propagation.	In	
this	 research	 it	 using	 several	 steps	 in	 the	methodology.	 First:	 Analyzed	 of	 the	
propagation	 area,	 Second:	 finding	 the	 theorical	 and	 special	 formula	 of	 signal	
propagation	on	sea	surfaces.		
Where	 the	 analysis	 of	 the	 propagation	 characteristics	 of	 the	 sea	 has	 a	
parameter	losses	which	depend	n	exponent	parameter	on	each	region.	By	using	
the	 formula	 n	 exponent	 factors	 ocean	 waves	 are	 in	 the	 testing	 area,	 namely	
Tanjung	Perak	Harbor	at	until	Karang	Jamuang	island	.	So	the	path	loss	value	is	
determined	based	on	the	region.	From	the	path	loss	value	is	then	used	as	one	of	
parameter	 in	 determining	 the	 coverage	 area	 of	 the	 transmitter.	 Where	 the	
coverage	area	of	 this	 transmitter	 is	used	a	reference	 in	designing	 the	maritime	
mesh	network.	
3.1. Analysis	of		characteristics	propagation	over	the	sea	
1) Determine	of	Path	Loss	Exponnet	
On	the	path	loss	of	sea	waves	one	input	parameter	is	the	height	of	the	wave,	
where	 the	wave	 height	 is	 entered	 based	 on	 data	 from	BMKG	 Surabaya	 on	 the	
working	 area	 of	 Tanjung	 Perak	 Surabaya	 into	 Karang	 Jamuang	 Island.	 In	 the	
study	 [5]	 explained	 that	 the	 wave	 height	 factor	 has	 affected	 of	 maritime	
communication	system,	 from	the	 research	are	 translated	 into	 the	value	of	path	
loss	as	in	figure	2.	
	
	
Figure	2	Analysis	Of		Equation	
From	the	analysis	of	the	equation	in	figure	2	the	value	of	path	loss	exponent	
n	is	equal	to:	
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ߙ ൌ ሾሺ0.498	݈݋ ଵ݃଴	ሺ݂ሻ 	൅ 	0.793ሻ 	ൈ ݄	 ൅ 	2ሿ																 	 	 	 (3)		
Based	on	the	data	obtained	from	BMKG	then	the	value	of	the	wave	height	(h)	
averaged	per	month	and	put	into	the	general	equation	of	the	path	loss	exponent	
to	get	the	value	of	path	loss	overall	in	table	1.	
	
Table	1.	n	exponent	each	month	
Month	 Averageof	
	h	(meter)	
ࡼࡸሺࢎ, ࢌሻ	
(dBm)	
Path	loss	
exponent	(ࢻሻ	
September	2014	 0.8733	 91.9417	 3.0727	
October	2014	 0.41 89.6959 2.7053
November	2014	 0.21333 88.7426 2.5494
December	2014	 0.5516	 90.2823	 2.8176	
January	2015	 1.206	 93.5543	 3.3365	
Februari	2015		 0.886 92.0032 3.0828
March	2015	 0.506 90.1613 2.7814
April	2015	 0.333	 89.3227	 2.6443	
May	2015	 0.661	 90.9126	 2.9044	
June	2015	 0.697 91.0871 2.9329
July	2015	 0.9 92.0711 3.0939
August	2015	 0.923	 92.1826	 3.1121	
September	2015	 0.8097	 91.6334	 3.0223	
	
The	 value	 of	 path	 loss	 exponent	 is	 2.5494‐	 3.3365	 monthly	 basis	 or	 on	
average	produces	path	loss	exponent	value	equal	to	2.4668.	The	table	of	results	
shows	 that	 the	 path	 loss	 is	 the	 smallest	 value	 of	 2.5494	 which	 occurred	 in	
November	with	the	average	wave	height	is	0.21333	meters.	and	the	highest	value	
of	 path	 loss	 is	 3.3365	 which	 occurred	 in	 January	 with	 a	 wave	 height	 reaches	
1,206	meters.	So	it	can	be	analyzed	that	affect	wave	height	of	signal	propagation	
system,	where	the	higher	the	waves	on	the	maritime	environment,	 the	value	of	
the	resulting	path	loss	even	greater.	
2) Determine	of	coverage	area	
Coverage	 is	 the	 range	 of	 transmission	 system	where	 the	 determiner	 of	 the	
coverage	 value	 based	 on	 the	 meeting	 point	 of	 transmission	 level	 and	 the	
sensitivity	 of	 the	 device.	 Calculation	 of	 received	 power	 level	 is	 determined	 by	
using	the	device	specifications	wifi	outdor	which	has	the	specs	as	follows:	
Table	2.	Specifications	od	device	(system	parameters)	
Frequency	 : 5.8	GHz
Trasmitter	power	 :	 23	dBm	
Antenna		gain	of	Tx	 :	 13	dBi	
Antenna	gain	of	Rx : 13	dBi
Sensitifity	power	of	Rx : ‐94	dBm
	
The	value	of	path	loss	and	received	power	level	was	tested	by	using	a	distance	
function	to	find	the	value	in	the	point	of	intersection	between	the	received	power	
level	at	a	distance	function	with	constant	sensitivity	value	is	‐94	dBm.	Then	these	
values	 are	 used	 as	 a	 benchmark	 in	 determining	 the	 coverage	 area	 of	 a	
transmitter.	In	the	study	litelature	method	which	uses	high	parameter	wave	has	
produced	 a	 value	 n	 of	 3.3365.	 the	 value	 is	 then	 incorporated	 into	 the	 general	
formula	 path	 loss	 exponent	 so	 that	 the	 function	 of	 distance	 path	 loss	 value	
generated	is	shown	in	Figure	3	:	
	
a	 b
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Figure	3.	(a)	Path	Loss		chart	on	n=3.3365;	(b)	Coverage	chart	on	n=3.3365	
Figure	3	(b)	is	a	graph	of	received	power	level	when	the	value	of	n	is	3.3365	
based	on	wave	height	 factor.	 That	 then	 the	picture	has	 seemed	 to	point	 to	 the	
value	of	4650	which	 is	 the	distance	at	which	 the	value	of	 received	power	 level	
intersected	with	values	of	sensitivity,	so	the	value	of	4650	meter	or	4.65	Km	is	
the	value	of	the	coverage	area	of	the	transmitter.	
	
3.2. Maritime	mesh	network	design	
Having	 in	 mind	 the	 characteristics	 of	 the	 propagation	 of	 the	 maritime	
environment,	so	that	the	coverage	be	obtained	from	either	the	transmit	power	of	
each	transmitter	transmitter	is	in	port	or	transmitter	on	board.	The	design	of	the	
system	of	maritime	mesh	network	created	the	diagram	block.	Its	includes	several	
stages	there	are:	
	
	
Figure	4	Block	Diagram	Of		Mesh	Networks	Maritime	Design	
1) Analysis	of	Tanjung	Perak	Harbor	on	Surabaya	
To	analyze	maritime	area	 in	Tanjung	Perak	 to	Karang	 Jamuang	 Island,	 two	
parameters	 used	which	 are	 average	wind	 rate	 and	 average	wind	 height	 at	 the	
area	which	 is	 obtained	 from	BMKG	 Surabaya.	 The	 average	wind	height	 in	 that	
area	is	about	0.2‐1.3	m,	while	the	average	wind	rate	is	about	2‐7	Knots.	With	the	
result	 of	both	 the	data,	 can	be	determined	 that	 the	maritime	of	Tanjung	Perak	
harbour	to	Karang	Jamuang	included	in	sea	state	1	and	state	2.	
2) Ship	scenarios	distributed	
Made	 of	 ship	 scenario	 distributed	 from	 Surabaya	 Tanjung	 Perak	 Surabaya	
into	 Karang	 Jamuang	 Island.	 Ship	 node	 scenario	 is	 based	 on	 ship	 route	 from	
Tanjung	 Perak	 Surabaya	 to	 Karang	 Jamuang	 Island	 roomates	 is	 legalized	 by	
District	Navigation	Office	Class	1	Surabaya,	West	Java‐	Indonesia.	
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Figure	5			Scenarios	For	Testing	Network	Node	
4. Analysis	system	
4.1. Maritime	mesh	network	design	
The	mesh	network	 is	a	network	 topology	 that	 form	a	 link	between	devices	
where	 each	device	 is	 connected	directly	 to	 others	devices	 in	 the	network.	 In	a	
mesh	 network	 design	 first	 thing	 to	 know	 is	 the	 value	 of	 the	 coverage	 of	 the	
transmitter.	It	is	used	to	determine	which	nodes	are	located	within	the	coverage	
which	is	then	connected	to	the	transmitter	node.	
By	using	the	value	of	 the	coverage	that	 is	predetermined	based	on	the	real	
conditions	 in	 the	 testing	 area,	 the	 next	 step	 is	 to	 determine	 the	 value	 of	 the	
distance	 to	 each	 node	 that	 has	 been	 scripted	 by	 the	 permission	 of	 the	 district	
office	 first	 class	 navigation	 Surabaya.	 By	 using	 equation	 (4)	 between	 node	
distance	value	can	be	determined	in	formula	4.	
݀ ൌ 2ݎ	ܽݎܿݏ݅݊ ቆටݏ݅݊ଶ ቀఝమିఝభଶ ቁ ൅ cos	ሺ߮ଵሻcos	ሺ߮ଶሻݏ݅݊ଶ ቀ
ఒమିఒభ
ଶ ቁቇ																															(4)	
where	:	
	d	 			=	the	distance	between	the	two	point	coordinates	
	r			 =		the	radius	of	the	earth	(6371	km)	
φ1		 =		coordinate		of	latitude	1	
φ2		 =		coordinate		of	latitude	2	
ߣ1		 =		coordinate	of	longitude	1	
ߣ2		 =		coordinate		of	blongitude	2	
	
Each	node	in	scenarios	calculated	using	equation	(4)	so	as	to	produce	a	list	of	
tables	containing	the	value	distance	between	nodes.		
	
Table	3.	Distance	between	the	nodes	
X1	 X7	 X18	 X19	 Y4	 Y7	 Y9	
X1	 0	 2.962	 7.198	 7.908	 3.116	 5.198	 6.631	
X7	 2.962	 0	 4.552	 5.406	 1.379	 2.800	 4.221	
	 X1	 X7	 X18	 X19	 Y4	 Y7	 Y9	
X18	 7.198	 4.552	 0	 0.992	 4.104	 2.045	 0.962	
X19	 7.908	 5.406	 0.992	 0	 4.791	 2.713	 1.285	
Y4	 3.116	 1.379	 4.104	 4.791	 0	 2.083	 3.515	
Y7	 5.198	 2.800	 2.045	 2.713	 2.083	 0	 1.454	
Y9	 6.631	 4.221	 0.962	 1.285	 3.515	 1.454	 0			*Value	on	kilometer	
In	 table	 3	 is	 a	 value	 of	 the	 distance	 between	 nodes	 to	 all	 nodes	 based	
scenarios.	 By	 using	 one	 of	 the	 parameters	 of	 coverage	 is	 the	 coverage	
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measurement	equal	to	4.78	Km,	the	values	in	Table	3	are	given	marks	in	red	are	
the	nodes	arriving	at	the	transmitter	coverage.	
Then	to	design	the	mesh	network	nodes	red	marked	all	its	value	is	replaced	
with	a	value	of	0,	while	the	node	that	is	not	marked	with	red	all	grades	replaced	
with	a	value	of	1.	Where	the	purpose	of	giving	a	value	of	0	is	not	connected	node,	
while	the	node	value	of	1	is	mutual	connected.	
	
Table	4.	Mesh	network	connectivity	table	
Node	 X1	 X7	 X18	 X19	 Y4	 Y7	 Y9	
X1	 1	 1	 0	 0	 1	 0	 0	
X7	 1	 1	 1	 0	 1	 1	 1	
X18	 0	 1	 1	 1	 1	 1	 1	
X19	 0	 0	 1	 1	 0	 1	 1	
Y4	 1	 1	 1	 0	 1	 1	 1	
Y7	 0	 1	 1	 1	 1	 1	 1	
Y9	 0	 1	 1	 1	 1	 1	 1	
Where	the	nodes	are	interconnected	by	Table	4	is	a	table	of	the	mesh	network	
connectivity.	 Node	 node	 X1	 is	 only	 connected	 to	 X7	 and	 Y4,	 but	 the	 X7	 node	
connected	to	all	nodes	except	the	node	Y4.	This	happens	because	the	node	X7	are	
almost	in	the	center	of	the	entire	node.	
	
Figure	6			Mesh	Network	
4.2. Testing	of	djikstra	algorithm	
The	mesh	 network	 is	 a	 network	 topology	 that	 form	 a	 link	 between	 devices	
where	 each	device	 is	 connected	directly	 to	 others	devices	 in	 the	network.	 In	 a	
mesh	 network	 design	 first	 thing	 to	 know	 is	 the	 value	 of	 the	 coverage	 of	 the	
transmitter.	It	is	used	to	determine	which	nodes	are	located	within	the	coverage	
which	is	then	connected	to	the	transmitter	node	
Link	state	routing	protocol	uses	the	shortest	path	problem	(shortest	path)	to	
determine	 the	 best	 path	 from	 sender	 to	 destination.	 The	 problem	 is	 one	 of	
optimization	problems	 and	 graphs	 used	 in	 the	 search	 of	 the	 shortest	 path	 is	 a	
weighted	graph.	To	solve	these	problems	the	algorithm	can	be	used	dijkstra.	
Tables	with	red	color	indicates	that	the	node	outside	of	coverage,	so	it	can	be	
converted	into	infinity	symbol	(∞)	and	become	the	new	table	
	
Table	5.	Distance	value		between	node	
Node	 X1	 X7	 X18	 X19	 Y4	 Y7	 Y9	
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X1	 0	 2.9627	 ∞	 ∞	 3.1168	 ∞	 ∞	
X7	 2.9627	 0	 4.5524	 ∞	 1.3797	 2.8002	 4.2219	
X18	 ∞	 4.5524	 0	 0.9925	 4.1049	 2.0451	 0.9626	
X19	 ∞	 ∞	 0.9925	 0	 ∞	 2.7137	 1.2858	
Y4	 3.1168	 1.3797	 4.1049	 ∞	 0	 2.0836	 3.5159	
Y7	 ∞	 2.8002	 2.0451	 2.7137	 2.0836	 0	 1.4549	
Y9	 ∞	 4.2219	 0.9626	 1.2858	 3.5159	 1.4549	 0	
*Value	on	kilometer	
Then	by	using	dijkstra	algorithm,	can	be	used	with	the	following	steps	:	
	
Table	6.	Djikstra	algorithm	test	table	
Node	
Destination	 Route	
Input	 Output
X
1	
X
7	
X
1
8	
X
1
9	
Y
4	
Y
7	
Y
9	
X
1	
X7	
	
	
X18	
	
	
X19	
	
	
Y4	
	
	
Y7	
	
	
Y9	
	
	
‐	 ‐	 0	 0	 0	 0	 0	 0	 0	 ∞ ∞	 ∞	 ∞	 ∞	 ∞	 ∞	
X1	 X1	 1	 0	 0	 0	 0	 0	 0 ∞
2.967	
(X1,X7)	 ∞	 ∞	
3.1168(X
1,Y4)	 ∞	 ∞	
X7	 X1,X7	 1	 1	 0	 0	 0	 0	 0 ∞
2.967	
(X1,X7)	
7.5194(X
1,X7,X18)	 ∞	
3.1168(X
1,Y4)	
5.7629(X1,
X7,Y7)	
7.1846(X1,X7
,Y9)	
Y7	
X1,X7,
Y7	 1	 1	 0	 0	 0	 1	 0 ∞
2.967	
(X1,X7)	
7.5194(X
1,X7,X18)	
8.4766(X
1,X7,Y7,
X19)	
3.1168(X
1,Y4)	
5.7629(X1,
X7,Y7)	
7.1846(X1,X7
,Y9)	
X18	
X1,X7,
X18	 1	 1	 1	 0	 0	 1	 0 ∞
2.967	
(X1,X7)	
7.5151(X
1,X7,X18)	
8.4766(X
1,X7,Y7,
X19)	
3.1168(X
1,Y4)	
5.7629(X1,
X7,Y7)	
7.1846(X1,X7
,Y9)	
Y4	 X1,Y4	 1	 1	 1	 0	 1	 1	 0 ∞
2.967	
(X1,X7)	
7.2217(X
1,Y4,X18)	
8.4766(X
1,X7,Y7,
X19)	
3.1168(X
1,Y4)	
4.4965(X1,
Y4,Y7)	
6.6327(X1,Y4
,Y9)	
Y9	
X1,Y4,
Y9	 1	 1	 1	 0	 1	 1	 1 ∞
2.967	
(X1,X7)	
7.2217(X
1,Y4,X18)	
8.4766(X
1,X7,Y7,
X19)	
3.1168(X
1,Y4)	
4.4965(X1,
Y4,Y7)	
6.6327(X1,Y4
,Y9)	
X19	
X1,Y4,
X19	 1	 1	 1	 0	 1	 1	 1 ∞
2.967	
(X1,X7)	
7.2217(X
1,Y4,X18)	
8.4766(X
1,X7,Y7,
X19)	
3.1168(X
1,Y4)	
4.4965(X1,
Y4,Y7)	
6.6327(X1,Y4
,Y9)	
 
From	table	Djikstra	algorithm	testing	for	connectivity	to	the	mesh	network,	
can	be	 tested	when	 the	 node	X1	 that	want	 to	 communicate	with	nodes	Y7	 the	
nearest	 path	 based	 algorithm	Djikstra	 is	 through	 node	 X1	 Y4	 Y7	with	 the	
total	distance	is	4.4965	Km.	and	if	the	node	X1	want	to	communicate	with	nodes	
on	 meal	 x19	 based	 algorithm	 Djikstra	 nearest	 route	 that	 must	 be	 passed	 is	
passed	X1	X7	Y7	x19	node	with	a	total	distance	is	8.4766	Km.	So	the	nodes	
X1,	X7,	X18,	x19,	Y4,	Y7	and	Y9	can	communicate	more	efficiently	with	shorter	
distance.	
	
5. Conclusions	
In	designing	the	mesh	network	maritime	There	are	several	steps	that	need	to	
be	 done	 is	 to	 analyze	 the	 characteristics	 of	 signal	 propagation	 above	 sea	 level	
beforehand,	it	aims	to	determine	the	losses	in	the	transmission	of	signals	above	
sea	 level,	 losses,	 it	 makes	 one	 parameter	n	 exponet	 is	 worth	 2.5494	 ‐	 3.3365	
where	 the	 value	 is	 only	 valid	 on	 the	 territorial	 waters	 of	 a	 Tanjung	 Perak	
surabaya	into	Karang	Jamuang	Island	area,	because	it	uses	high	parameter	waves	
in	the	region.	Then	the	n	exponent	 is	one	of	 the	parameters	used	 in	calculating	
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the	 value	 of	 path	 loss	 based	 on	 factors	 territory.	 And	 then	 the	 path	 loss	 value	
obtained	is	used	to	calculate	the	value	of	received	power	level	at	each	distance.	
So	 we	 get	 the	 value	 of	 the	 coverage	 area	 of	 	 4.65	 Km.	 The	 value	 of	 coverage	
referenced	 in	 the	 design	 of	maritime	mesh	 network.	Where	 the	 scenarios	 that	
have	 been	 choosing	 then	 the	 nodes	 will	 be	 interconnected	 if	 the	 node	 in	 the	
coverage	area.	But	for	nodes	that	are	not	connected	to	the	other	node	because	it	
is	 not	 included	 in	 the	 coverage,	 then	 used	 the	 algorithm	 determines	 Djikstra	
glittering	 mesh	 network	 connectivity	 with	 the	 nearby	 track	 consideration.	
example	in	the	scenario	node	node	X1	want	to	deal	with	Y9,	the	route	chosen	by	
the	algorithm	Djikstra	is	passed	node	X1	Y	Y9	with	the	total	distance	is	6,631	
Kilometer.	
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